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INTRODUCTION 


The Jamaica Bay Fisheries Survey wie initiated by the National Park Service in 
1985 and coordinated with the U.S. Fish and Wildlife Service. Several other 
surveys have been conducted in the Bay in the last 15 years: Texas 
Inetrumentes (1974) and the New York Aquarium (1983, 1985). The purpose of the 
survey by the National Park Service was to establish a reliable data base on 
finfieh, their diversity, health and diatribution. A variety of water quality 
parameters associated with finfish population collection sites were also 
collected. 


SURVEY METHODOLOGY 


A total of 81 species (Table I) were recorded using otter trawl, gill nete and 
beach seines. There were 15 otter trawl sample locations (Fig. 1), 8 gill net 
(Pig. 2) and 6 beach seine sites (Fig. 3) that comprised the study area. Each 
site was monitored for various water quality parameters including: 
temperature, dissolved oxygen, pH, salinity and conductivity. Otter trawl 
sites were also monitored for total and fecal coliform and chlorophyl! a, and 
a number of fish were collected for analysis of bioaccumulation of 
contaminants. 


The otter trawl is a cone shaped net that is towed through the water. 
Hydrodynamically stable otter boards spread the net open under the water, 
while weights hold the net on the bottom (Fig. 4). In this manner benthic 
fishes may be captured. The data for the trawl depthe is Listed on Table II. 
The fifteen trawling stations were chosen to reflect an overall geographic 
distribution as well as the varied sediment types found throughout the bay. 
The otter trawl was towed for five minutes into the tidal current. 


Gill nete are walle of mesh set in the water. Gill net depths are Listed in 
Table III. The gill nete were 100 feet long and had four 25 foot panels which 
provided mesh openings 1/2” to 2 1/2". The nets were held in place with 10 
lb. anchors, marked with floats, and set perpendicular to the shoreline or 
shoal bank. They were retrieved after 24 hours. Fish swimming into the net 
become entangled (Fig. 5). Gill nets allow for the sampling of migratory, 
pelagic fishes. 


The beach seine (Fig. 6) is a wall of mesh attached to two poles. The net is 
carried into the water chest height by two persons. It is then spread and 
pulled toward the shore. One sweep of a 50 foot met was made at each site per 
month. Beach seines trap juvenille species that hatch in the bay and forage 
fishes, small fishes that are prey for larger piscivorous fish. 


Fieh taken at each sample location were counted, measured, noted for breeding 
activity and evidence of disease. Temperature, dissolved oxygen, and pH were 
taken by probe, Hydrolab Digital 4001. Salinity and conductivity were 
measured by a Beckman Salinometer. Water samples were collected in sterile 
bottles for membrane filter analysis of total and fecal coliform. 
Chlorophyll—a was analyzed using both the fluorometric and spec trophotometric 
methods. Fieh collected at various sites were wrapped in aluminum foil and 
frozen to be extracted for contaminants using the soxhlet extraction method. 


-l- 


WATER QUALITY PARAMETERS 


The soet important physical information about a body of water te temperature. 
The temperature profoundly influences the lives of all marine plante and 
animals. Plante and moet marine animale, except mammals, aesume the same or 
almost the same temperature ae the water. These plante and animale are 
adapted to « normal seasonal temperature regime and are commonly affected 
adversely by unusual temperatures (Royce, 1984). Many animale reproduce, feed 
or migrate only within certain temperature ranges. Temperature data for otter 
trawle, gill nete and beach seines are Listed on Tables V thru VI. 


The temperature of the open ocean varies from 0° to 20° C at the surface. 
Radiation from the sun warms waters in only « thin surface layer; 20 @ in 
clear ocean water and 4 @ in coastal waters, like those of Jamaica Bay. 
Waters below this level are heated by mixing with the surface layer. At the 
the mized layer is a thermocline, a layer in which temperature 
changes rapidly with depth. Watere that are below the thermocline are of a 
seasonal variations in temperature are related 
to land. The closer to land a 


The striking differences between winter and summer fish faunas are due in 
large part to the temperature tolerances and preferences of different 
species. Graphe (Pigs. 10 and 11) show the catch percentage of six different 
species by gill net and four different species by trawl net and their 
relationship to water temperature. 


Dissolved oxygen is a common measurement of biological significance. Oxygen 
is essential to almost all life, therefore its shortage or absence may limit 
the distribution of plante and animals. Some species of fish may be 
distressed in warm water with concentrations of oxygen lese than Smg/1l; at 
lower temperatures some species aay tolerate concentrations of less than 1 
mg/l. Unlike atmospheric oxygen, which occurs at a nearly constant 
proportion, dissolved oxygen in water varies from none to twice the saturation 
point. 


Oxygen dissolved in the water is a function of barometric pressure, 


temperature, salinity and proportion of oxygen in the air. Temperature and 
salinity cause the greatest variables in the amount of oxygen. 


Oxygen levele are usually high in estuaries because of the constant inflow and 
mixing of both freshwater and salt water, although the naturally high levels 
of organic matter may reduce oxygen levels during times of low flow. 
Suspended organic and inorganic materials from runoff during heavy rains, 
CSO's and sewage treatment plants also affect oxygen levels in the bay. 


Pigures 12 and 13 give graphic representation of six species captured by gill 


net and four species captured by otter trawl and their relationship to 
dissolved oxygen. Tables VII thru IX depict dissolved oxygen values for each 
aite by each method in Jamaica Bay. Figures 14-16 show seasonal average 
dissolved oxygen at each method site. 


Oxygen in water comes from the air by solution at the water's surface; some 
comes from photosynthesis via phytoplankton. It is removed by the respiration 
of plants, animale and bacteria. Transference from supersaturated surface 
layers pute oxygen back into the atmosphere and chemical reactions, especially 
organic decomposition, deplete levels of oxygen in the water. Due to low 
levele of oxygen in a particular area fish may not enter that area, or will 
om within an area as 4 response to changing levels in oxygen (Arthur, 
1971). 


Salinity 


Salinity ie the total amount of solid material in grams/Kg. of seawater when 
the carbonate has been converted to oxide, the bromine and fodine replaced by 
chlorine and the organic material completely oxidized. Seawater is a mixture 
of constant proportions of the halide, carbonate and sulfate salts of sodium, 
magnesium, calcium, potassium and strontium, together with emall quantities of 
other substances and minute traces of other elements. 


Normally, in an estuary such as Jamaica Bay, salinity exercises a strong 
influence over the distribution of fish. The intermediate and fluctuating 
salinities helps to keep the number of species down. However, 81 species have 
been captured in Jamaica Bay, but many of them are of insignificant numbers to 
be regarded as important (Pigs. 17, 18, 19, 20, and 21). These flutuating 
salinities prevent stenohaline (able to tolerate only narrow ranges of 
salinities) fishes and freshwater fishes from penetrating far into the 
estuary. Menhaden prefer warm temperatures and high salinities as adults 
(Livingston, et. al., 1975) while young menhaden prefer warm water 
temperatures and low salinities (Copeland and Bechtel, 1974). Members of the 
Drum Pamily (Sciaenidae) also prefer high salinities. Weakfish and spot were 
both trapped by gill nets when salinities were higher than average. 


Salinity is most critical to juvenile fishes dependent on the estuary for this 
stage in their life cycle. Sudden drops in salinity caused by heavy rainfall 
or increases in freshwater by runoff may force young fish from their normal 
feeding grounds, the bay fringes, into deeper, less productive, more saline 
water. There they may succumb either by osmotic shock, starvation or become 
prey for larger more aggressive fishes. 


The salinity of the open ocean varies from only about 33% to 37%, because of 
different evaporation and rainfall amounts. In estuaries the effect of 
evaporation and rainfall are much greater. Salinity varies from site to site 
because of depth, location ‘a the estuary, tide level, and seasonal changes in 
temperature. Tables X thru XII indicate salinites for each sample site by 
each method. Figures 22 and 23 reflect percentage catches with salinity as a 
varible, while Figures 24 and 25 are the comparisons of salinity over the 
years of study (salinities are averages by month). 


) 


pH ie one of the most physiologically significant factors affecting the 
distribution of fishes. Blood oxygen affinity, which is the capacity of blood 
to drive oxygen from hemoglobin into surrounding tissues, is critical to the 
survival of active fishes that must meet the demands of red muscle tissue used 
in ewimming. Low pH is also a factor in the oxygen carrying capacity of blood 
hemoglobin (Root, 1931). The ability of fish to carry adequate amounts of 
oxygen in their blood make swimbladder inflation at depths possible (Baines, 
1975). Other fishes that possesses no swimbladder, particularly the winter 
flounder, demonstrate a significant need for oxygen. Most teleosts depend on 
vision to feed, winter flounder possess a choroid rete or countercurrent 
vascular organ behind the eye (Wittenberg and Haedrich, 1974). This organ 
requires high oxygen levels to function properly, thus pH becomes a factor in 
teleost visual capabilities (Hayden et al., 1975). 


The pH of the open sea remains between 8.1 and 8.3 in the surface layer. At 
the depth of minimum oxygen, pH may be as low as 7.5; in areas where there are 
pockets, pH may be as low as 7.0. Values outside the range of 4.5 to 10 are 
detrimental to fish. 


The pH readings obtained from Jamaica Bay fall well within the ranges of 
normal pH, and do not seem to pose a problem for fish in the bay (Tables 
XIII-XV, Figures 27-29). 


Chlorophyli-e 


Chlorophyll<a is a common indicator of phytoplankton biomass. Phytoplankton 
are gicroscopic, unicellular algae which contribute oxygen and function as a 
food source for marine zooplankton, thus they are an integral part of the 
estuarine food web. 


Phytoplankton have long been used as indicators of water quality (Palmer, 
1969). Some species flourish in highly eutrophic waters, while others display 
sensitivity to organic and/or chemical wastes. Some species are associated 
with noxious blooms which may cause offensive odors or tastes, and some may 
produce toxic conditions. 


Plankton respond quickly to environmental changes because of their short life 
span. They exert an influence on water pH, color, taste, and odor. 


In order to flourish, plankton have their own environmental criteria. Light 
of the right intensity is vital to phytoplankton, as are sufficient quantities 
of nutrients including vitamin 3-12, biotin, carbon dioxide, and a variety of 
minerals in specific concentrations (Vineyard, 1979). Temperature variations 
also influence algal biomass. 


Chlorophyll-a values indicate an overall decrease from June 1988 to October 
1989. One factor that may account for this is the exceptional amount of 
rainfall in 1989 and, therefore, increased cloud cover, altering light 
intensity patterns. Another factor is that 1988 determinations of 


chlorophyll-a were done using the flourometric method, while 1989 results were 
obtained using the spectrophotometric method. The spectrophotometric method 
can underestimate chlorophyll-a concentrations by a8 much as 40% (Riemann, 
1978). Chlorophyll-a results are shown on Tables XVI and XVII; Figure 30 
represents the monthly averages of chlorophyll a in the bay. 


Total and Fecal Coliform 


Coliforms are indicator species, or microorganisms whose densities can be 
related quantitatively to swimming associated health hazards. The concern is 
with infectious, enteric diseases, such as cholera and typhoid fever, whose 
etiological agents are excreted in feces and are spread by water and food 
contaminated with fecal wastes (Cabelli, 1983). 


Several studies have shown a correlation between epidemiological health 
effects in swimmers and tota] and fecal coliform counts in recreational 
bathing waters (Stevenson, 1953, Cabelle et al., 1983 and Roseberg, 1976). 
Current measurements more specific to particular groups of coliform bacteria 
(Enterococci, in particular) are better indicators of swimming related illness 
(Cabelli, et al., 1983). Total coliform counts of 2400/100ml of sample and 
fecal counts of 200/100ml of sample, however, remain the respective New York 
State and Federal limits. 


While the relationship between swimming in polluted waters and disease has 
long been documented, very little research has been done showing the 
relationship between finfish and high coliform counts. 


Coliform bacteria inhabit the gastrointestinal tract of warm blooded animals 
and the waste waters associated with their effluents. Since fish are cold 
blooded, it is highly unlikely that bacterial infections associated with the 
coliform group be transmitted by eating fish provided proper handling, storage 
and cooking methods are employed. 


Shellfish pose another problem. Shellfish may be contaminated by polluted 
water and the degree of contamination is dependent on the degree of 
pollution. Since oysters, clams, and other shellfish are eaten raw, the 
potential for typhoid, paratyphoid fever, cholera, dysentary and hepatitis A 
always exists. Mussels subject to sewage pollution may give rise to 
gastrointestinal disturbances which sometimes end in paralysis and even death. 


Tables XVIII and XIX give total and fecal coliform results from June 1988 to 
September 1989. Figure 31 shows quantities of fish caught at each trawl site 
and total and fecal coliform values. Figure 32 shows seasonal monthly 
averages for total and fecal coliforms. From this analysis, no correlation 
between numbers of finfish and total and fecal coliform values can be 
determined. Other variables play a more significant role in the distribution 
of finfish. 


Conductivity 


Conductivity is a numerical expression of the ability of an aqueous solution 
to carry an electric current. This ability depends on the presence of ions, 
their total concentrations, mobility, valence and relative concentrations. 
Conductivity is important in determining the inorganic content of the water, 
the effect of the total concentration of fons on chemical equilibria, the 
physiological effect on plants and animals, and the corrosion rate of the 
environment. 


The conductivity for each otter trawl site from June 1988 to September 1989 is 
given on Table XX. Figures 33 shows seasonal monthly averages for 
conductivity. Figure 34 shows quantities of fish caught and the average 
conductivity for the years of study. No relationship between conductivity and 
numbers of fish can be established. 


Fish Distribution and Conc.usion 


The fluctuating nature of the Bay means that the finfish must expend 
considerable amounts of energy adjusting to the changing conditions. These 
changes are either metabolic or consist of a search within the Bay of less 
stressful conditions. However, these same factors that influence energy costs 
are the same factors that cause high nutrient concentrations which support 
large populations of organisms. The nutrients most often associated with bays 
are the detritus from the breakdown of marshlands, phytoplankton, and sewage 
from treatment facilities. The activities of invertebrates play a major role 
in the retention of the nutrients within the Bay. Filter feeding zooplankton, 
particularly copepods, feed on the detritus and phytoplankton and, inturn, are 
preyed upon by fish. Fecal pellets from the zooplankton and fish drop to the 
bottom where they form a rich organic ooze that serves as food for benthic 
invertebrates. 


Currents typically concentrate nutrients, zooplankton, and feeding fishes. 
However, this same process also tends to concentrate pollutants including 
pesticides, PCB's, and heavy metals. 


Fish associated with the bays are generally classified as follows: (1) 
freshwater, (2) diadromous, (3) true estuarine, (4) non-dependent marine, and 
(5) dependent marine fishes. 


Freshwater fish found in estuaries are only temporary residents washed in from 
up stream. Since Jamaica Bay is not fed by a major freshwater flow, 
freshwater species have not been documented in the Bay. 


Diadromous fishes are saltwater dispersants who regularly move between 
freshwater and saltwater, spending different parte of their life cycles in 
each environment. Diadromous fishes found in Jamaica Bay are striped bass and 
American Shad. 


The true estuarine fishes are those that spend their entire life cycle in the 
estuary. There are two species on the east coast that fall tanto this 
category: the white perch, which has been found in the bay, and the spotted 
seatrout, which hae not. 


Non-dependent marine fishes are those species found in estuaries, but do not 
require the estuarine environment to complete their life cycles. These 
species form an important part of the estuarine ecosystem, and are also 
important in shallow water marine environments, in general. The dominant 
species in the Bay, the winter flounder, falls into this category with the 
other members of the flounder family, as well as the sculpine and searobins. 


Dependent marine fishes are those fishes that must spend part of their life 
cycle in the bay, either for spawning, nurseries for their young, or as 
feeding grounds for adults. Members of the herring family use estuaries for 
spawnir, Yhew attach their eggs to sulmerged plante or other objects. The 
advant«,» of this breeding stategy is that the young hatch close to a food 
source. “‘« stategy applies to menhaden, shad, alewife, and all the herring. 


Members of the cod family lay planktonic eggs; newly hatched fishes do not 
swim well and are also found in the plankton. The cod and their relatives, 
the hakes, prefer cooler waters and spend a short time in the bay feeding when 
temperatures are low before moving northward up the coast. 


Most species of finfish captured in Jamaica Bay are juveniles of their species 
(Tables XXI to XXII) and are utilizing the Bay as a nursery before reaching 
sexual maturity and joining others of their kind on seasonal migrations. Of 
these species, the most significant captured by otter trawl is the winter 
flounder, a commercially and recreationally important fish. Trawls executed 
from November 1985 to October 1986 show that 44.7% of the total catch was 
winter flounder, and in trawls executed from June 1988 to October 1989, that 
percentage increased to 47.3% of the total catch by otter trawl. Figures 
35-38 show the numbers of fish captured during the two different trawl times. 
Variations in these numbers, particularly with the cold water species, are due 
to the fact that less winter trawling was done during the 1988-89 season. 
Other species vary between one and five percentage points. 


Among forage fishes captured by beach seine, Atlantic silversides remaix «)\« 
dominant species during both studies. The total percentage of Atlant’ - 
silversides rose 9.1% during the 1988-89 season. Striped killifish inc «ed 
1.9% while counts of Mumeichogs remained the same. The significant fe»' : e of 
beach seines, however, is the obvious increase in the number of juvenile 
bluefish entering the Bay to feed. During the 1985-86 season, bluefish were 
counted in with other species that composed 3.4% of the total seine catch for 
that period. During the 1988-89 season, bluefish alone were 7.6% of the total 
seine catch. 
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TABLES AND FIGURES 


Table I 


List of Fish Species 


Common Name 


Sand tiger 
Smooth dogfish 


Spiny dogfish 
Littie Skate 
Clearnose Skate 
Cownose ray 


Atlantic , 
American eel 


Conger ee) 

Blueback herring 

Alewife 

American shad 

Atlantic menhaden (bunker) 

Atlantic herring 

Bay anchovy 

Inshore lizardfish 
toadfish 

Atlantic cod 

Atlantic tomcod 

Silver hake 

Red hake (squirrel hake) 

Spotted hake 

White hake 

Hal fbeak 

Atlantic needlefish 

Mumm i 

Banded killifish 

Striped killifish 

Spotfin killifish 

Inland silverside 

Atlantic silverside 

Bluespotted coronetfish 

Fourspine stickleback 

Threespine stickleback 

Lined seahorse 

Northern pipefish 


Bluefish 


Scientific Name 


Odontaspis taurus 
Mustelis canis 
Squalus acanthias 
Raja erinacea 

Raja eglanteria 
Rhinoptera bonasus 
Acipenser oxyrhynchus 
Anguilla rostrata 
Conger oceanicus 
Alosa aestvalis 
Alosa pseudoha 

Alosa idissima 
Brevoortia tyrannus 
Clupea ha 

Anchoa mitchilli 
Synodus foetens 
Opsanus tau 

Gadus morhua 
Microgadus tomcod 
Merluccius bilinearis 
Urophycis chuss 
Urophycis regia 
Urophycis tenuis 
Hyporhamphus unifasciatus 
Strongylura marina 
Fundulus heteroclitus 
Fundulus diaphanus 
Fundulus majalis 
Fundulus luciae 
Menidia beryllina 
Menidia menidia 
Fistularia tabacaria 
Apeltes quadracus 
Gasterosteus aculeatus 
Hippocampus erectus 
Syngnathus fuscus 
Morone americana 
Morone saxatilis 
Centropristis striata 
Priacanthus arenatus 
Pristigenys alta 
Pomatomus saltatrix 


Table I 


List of Fish Species 


Common Name Scientific Name 

Cobia Rachycentron canadum 
African pompano (threadfin) Alectis cilaris 
Yellow jack Caranx bartholomaei 


chrysops 
Menticirrhus saxatilis 
Leiostomus xanthurus 


Spot (lafayette) 
Weakf 


Spotfin butterflyfish 
Tautog (blackfish) 


Summer flounder (fluke) Paralichthys dentata 
Fourspot flounder Paralichthys obl 
Gulf stream flounder Citharichthys arctifrons 


Smallmouth flounder 


Windowpane 
Winter flounder 


Hogchoker 


Table 
TRAWL DEPTHS FOR RACH OTTER TRAWL 
SAMPLE LOCATION IN JAMAICA MAT 
NOVEMBER 1965 TO OCTOBER 1969 
Trawh Site Depen 
i 15.0 ft. 
2? 16.0 ft. 
; 19.6 tt. 
4 32.8 ft. 
5 19.6 ft. 
6 22.9 ft. 
7 36.0 ft. 
4 36.0 ft. 
9 79.5 ft. 
10 32.8 ft. 
Li 32.8 ft. 
12 26.2 ft. 
13 42.6 ft. 
4 22.9 ft. 
15 16.4 fr. 
Table III 
DEPTHS FOR EACH OTTER GILL WET 
LOCATION IN JAMAICA BaY 
NOVEMBER 1985 TO OCTOBER 198° 
Gili Net Site 
2 3 ‘ 3 6 
$.93 79 4.9 3.0 740 
7.0 7.0 5.0 3.9 5.0 
7.0 6.9 7.0 4.9 8.9 
8.9 8.9 70 4.9 «9 
7.0 6.0 6.9 4.9 8.9 
8.9 7.0 7.0 §.9 3.9 
7.0 6.9 7.0 3.9 10.0 
6.9 8.9 7.0 e 4.0 
4.0 8.0 6.0 4.9 10.0 
7.0 6.0 7.0 4.0 8.0 


* 


Table IV 
TRMPERATURES ( ©) RACH OTTER TRAWI. 
RAMPLE LOCATION IN JAMAICA BAY 
NOVEMBER 1965 TO OCTOBER 1969 


Trew! Bite 
i 2 5 4 5 6 7 4 ” 10 il 12 1) 14 15 
Nate 
11/65 * a “ . - o . . - * . 7 “ + * 
12/65 5.0 2.8 2.2 1.6 1.4 2.2 1.8 1.4 i. 1.1 1.0 0.7 0.) 0.7 1.0 
3/06 4.6 4.6 4.9 4.2 5.3 5.6 6.2 5.8 5.6 6.0 4.6 6.2 5.1 5.8 4.5 
4/06 6.4 6.8 9.0 6.5 4.9 10.0 9.0 10.4 10.3 41.2 10.4 10.3 19.2 9.6 9.6 
5/06 4.3 4.2 16.2 6.5 i7.0 17.6 17.6 18.3 16.2 16.1 17.7 17.7 17.6 17.6 i7.4 
6/06 16.3 16.2 16.8 17.5 18.6 16.6 18.4 18.6 20.7 270.0 20.5 20.2 19.6 20.6 20.2 
6/86 22.6 22.4 22.86 23.9 4.2 24.9 24.7 25.3 25.5 25.3 24.0 25.4 25.4 25.6 
9/66(e) * ° @ e @ bd e 20.1 20.1 20.6 20.5 20.2 e bd bd 
9/66(1) 186.0 186.0 18.1 17.8 16.8 18.4 16.4 16.1 17.8 18.1 17.9 16.2 18.6 18.4 18.3 
1o/ee sii. 13.6 13.2 13.3 12.9 12.7 12.5 il.? 13.5 13.0 13.6 13.1 13.4 12.6 13.6 
6/66 16.5(@) 20.0¢e) 23.0(e) 22.2¢e) 23.0¢e) 23.0€e) 22.540) 23.0(8) 23.008) * 17.7€e) 22.20e) DA. tCw) DL. de) QL. ide) 
17.2(b) 21.0(b6) 20.0(6) 20.5(b) 22.0(b) 27.5¢b) 
7/08 20.4(e) 20.5¢@) 22.340) 23.4¢€0) 25. 5¢e) 24.540) 24.6€e) 27.000) 25.1Ce) 25.2(e) 25. 9e) 25.5e) 26.018) 24.008) 23.8¢e) 
17.9) 20.406) 21.9¢6) 23.206) 21.506) 23.206) 23.206) 23.906) 24.906) 24.906) 24.706) 24.906) 24.406) 23.906) 23.906) 
6/se 21. ie) 21.008) 20.80(8) 21.640) * ® e e e « e ° 22.9(e) * a 
20.6(b6) 20.7(b) 20.6(b%) 21.4(b) 22.3¢b) 
9/68 17.4€e) 18.0€e) 17.000) 19.10e) 18.200) 18.2¢e) 1B. 1Ce) 18.200) 19.500) 19.500) 20. ACe) 19.208) 19.7Ce) 19. Me) 19.008) 
' 17.3¢b) 17.5¢b) 17.606) 16.506) 17.106) 17.906) 17.80b) 16.106) 19.506) 186.606) 16.506) 186.806) 18.906) 19.106) 19.006) 
10/66 =—s 12. 7¢e) 12.4¢e) 12.4€e) 12.7¢e) 12.808) 11.008) 10.88) 10.7(e) 10.9¢e) 10.78) * 10.86(e) 10.6(e) 10.7(e) ** 
12.6(6) 12.7¢b) 12.9) 12.9¢0) 12.7¢(b) 11.006) 10.6(6) 10.5(b) £0.9¢0) 10.7») 10.5(6) 10.3(6) 10.4(b) 
11/66 8.4(e) * « ® oe 7.740) * ae oe 6.0(e) ** 6.2(a) * 
7.9(b) 7.2) _7 500) 7.70%) 6. ite) 
12/68 ee oe ae . + . ae ae ee ae ae ae ee ee 
1/69 ae ae ae + . ae ae ae ee ee ee oe ae ee « 
2/89 ae oe oe we . . ae ee ee ae ae ee ee ae ee 
3/e9 oe ee ae ae . ae oe ae ee oe ee oe ee ee ee 
5/69 12.9(e) ** 14.9(e) 15.7(@) 16.2¢8) * ee ee ee ee ee ee ee 17.a(e) * 
12.4(b) 13.6(b) 14.39(6) 14.70) 16.2(b) 
6/89 18.i¢e) 186.2¢e) 19.50) 20.90) ** 21.3(e) 22.i€e) 22.i€e) 22.4¢e) 22.6¢8) ** 22.9(e@) 23.6(@) 21. Me) 22.48) 
17.6¢€b) 17.406) 186.2(6) 19.6¢b) 20.4(6) 22.106) 22.1(6) 21.4¢6) 20.9(b) 20.10%) 20.9(6) 20.876) 21.9¢b) 
7/09 22.2¢e) 22.04) 22.i(e) 22.3(e) 23.08) ** 23.7'a) 23.9(e) 24.08) ** 25.2¢@) 25.8¢e) 24.4008) 23.908) 23.90) 
22.1(b%) 21.0¢6) 22.1(6) 22.9¢6) 22.5¢6) 23.7(b) 23.106) 23.0(6) 25.3(6) 23.906) 23.7Cb) 23.206) 23.806) 
6/69 21.5@) 21.6€e) 22.4(0) 23.i€e) 23.2¢e) 23.90) 23.2€e) 23.7(e) 24.1Ce) 24.608) 24.408) 24.6(e) 24.2(e) 23.98) 23.9Ce) 
21.6(6) 21.2¢6) 21.9¢6) 23.9¢6) 22.7¢6) 22.706) 23.39¢€6) 23.6(6) 23.9¢6) 24.106) 24.106) 24.906) 24.006) 23.706) 24.406) 
9/69 22.0e) 22.7(e) 22.9(e) 22.8 @) 23.5) 23.0 e) 23.5e) 23.2(8) ** ee 23.7€e) 23.7(e) 21.8€e) 23.80e) 23.7Ce) 
22.3(b) 22.4(b) 22.2(6) 22.06) 23.0(b) 23.16) 23.106) $3.00) 21.8(b) + 5(b) 23. 9(b) 23.6(b) 23.606) 
10/89 ae oe oe ae ee « . ae *e ee ee oe ae 


* Ho Date 
** Ho Trewi 
~-Single queber itadicates surface teaperature 
(s) = surfece (e) = early 
(b) + bottoe (1) * late 


df 


8/86 
9/86(e) 
9/86(1) 
10/86 


13.2 
13.3 


Table V 
TEMPERATURE ( C) FOR EACH GILL NET 


LOCATION IN JAMAICA BAY 
NOVEMBER 1985 TO OCTOBER 1989 


Gill Net Site 


3 “4 5 6 7 
« a . o e 

«6 +6 8 5 o2 
5.8 5.5 6.3 4.7 5.8 
8.4 8.8 8.4 9.2 8.6 


18.4 18.5 17.7 18.4 18.5 
19.5 19.4 18.7 21.3 20.5 
24.6 25.2 24.5 25.5 25.2 
19.6 20.1 e 20.3 20.0 
18.8 19.2 18.9 19.1 18.9 
13.3 13.4 13.2 13.1 13.3 


*No Data 
**No Sample 
(e) * early 

(1) = late 


Table VI 
TEMPERATURES ( C) FOR EACH SEINE SAMPLE 
LOCATION IN JAMAICA BAY 
NOVEMBER 19865 TO OCTOBER 1989 


Se ite 

2 3 4 5 6 

ae ae ae aa Ai 
3.3 2.3 1.8 1.2 ee 
6.9 7.7 5.7 5.6 4.3 
8.8 9.9 9.2 8.7 9.2 
17.8 15.8 18.2 17.7 20.3 
18.7 20.5 21.1 21.0 19.1 
23.9 25.1 25.8 26.1 24.5 
20.4 20.5 19.9 20.8 20.5 
19.5 19.9 20.6 20.5 23.3 
15.1 15.8 15.3 14.6 13.7 
23.3 25.0 25.0 an e 
oe ae ae ee oe 

. * . . 7 
18.0 18.5 18.4 19.2 22.0 
12.1 11.6 15.6 14.2 12.9 
12.9 13.0 ee ee 13.5 
24.1 22.9 22.3 21.4 24.4 
25.2 26.5 25.5 26.2 27.7 
24.1 24.6 18.6 21.0 20.8 
7 . ee *e en 


Site 1 = Breezy Point 

Site 2 = DuBois Point 

Site 3 = North Channel Bridge 
Site 4 = Hangar 8B 

Site 5 = Barren Island Marina 
Site 6 = Plumb Beach 


Date 
11/85 
12/85 
3/86 
4/86 
5/86 
6/86 
8/86 


ll.1 


8.9 
6.6 
4.9 


9/86(e) * 
9/86(1) * 
10/86 


5.3 


e 
DISSOLVED OXYGEN COLA FOR EACH GILL NET 
LOCATION IN JAMAICA BAY 
NOVEMBER 1985 TO OCTOBER 1989 


Gill Net Site 


3 4 5 6 7 
o * a o 7 
. * * * * 
11.5 10.7 11.4 9.6 10.8 
‘ * * . * 
10.2 8.5 9.4 9.9 10.9 
9.1 6.1 7.2 7.9 6.0 
4.4 3.7 4.5 2.6 3.8 
5.5 4.3 e 3.1 4.8 
3.1 3.5 @ 4.3 e 
3.7 3.5 5.3 5.5 4.4 
*No Data 
**No Sample 
(e) = early 


3.8 


11/85 
12/65 


10.2 
9.2 
8.6 
8.5 
6.3 


4.8 
* 


5.4 
10.0(e) 


9.2(e) 
7.5(b) 
13.48) 
10.5(b) 
8.4(8) 


8.4(b) 
. 


6.6(8) 


6.3(b) 
an 


10.8(e8) 
9.7(b) 
+ 


6.8(8) 
6.5(b) 
7.1¢e) 
7.0(b) 
6.5(8) 


an 


5.6 
11.5(@) 
6.0(b) 
6.5(e) 
7.86(b) 
10. 5(e) 
10.6(b) 
6.i(e) 


8.1(b) 
a 


7.8(e) 
7.5(b) 
7.8(e) 
7.2(b) 
6.9(e) 


4.9(b) 
ee 


9.0(8) 
7.2(b) 
9.1(e) 
9.0(b) 
7.86(e) 


7.2(b) 
‘ 


8.7(e) 
7.4(b) 
r 
5.3(e) 
5.9(b) 
8.4(«) 
7.5(b) 
6.2(8) 


5.8(b) 
oe 


5.5 
13.6(e) 
11.5¢b) 

8.5(e) 

6.2(b) 
11.6(e) 
10.7(b) 

6.6(e8) 

8.3(b) 
+ 


9.6(8) 
7.3(b) 
« 


5.0(8) 
4.9(b) 
6.2(e) 
7.7(b) 
7.3(e) 


5.4(b) 
an 


DISSOLVED OXYGEN (mg/L) FOR BACH OTTER TRAWI, 


4.5 
13.0(#) 

8.2(b) 
11.8(e) 


6.8(b) 
* 


9.5(s) 

8.2(b) 

9.8(s) 

8.5(b) 
ae 


14.6 
16.4 
14.2 
18 .6(e) 
15.8(b) 


4.4(8) 
4.6(b) 
9.2(8) 


Table VIII 


SAMPLE LOCATION IN JAMAICA BAY 
NOVEMBER 1965 TO OCTOBER 19869 


4.9 
12.0(8) 
12.0(b) 
10.2(8) 

8.2(b) 
e 


9.6(e) 
7.7(b) 
9.9(e) 


8 .9(b) 
« 


13.0 
ae 


10.5(e) 


Trawl Site 


4.5 
Li.2¢@) 


9.7(e) 


8.3(b) 
* 


8.5(e) 

8.1(b) 

9.5(8) 

9.1(b) 
* 


13.2 
ae 


4.2(e) 
4.0(b) 
8.9(e) 


9.1(b) 6.2(b) 9.1¢b) 
7.5(e) 6.8(8) 6.58) 


4.0(b) 


4.2(b) 
. 


7.2(b) 


1.7 
15.0(8) 
10.8(b) 
10.1(8) 


6.0(b) 
. 


8.6(e) 

6.6(b) 

9.3(e) 

7.5(b) 
ae 


4.0(e) 
3.1(b) 
9.3(e) 
5.3(b) 
7.5(e) 
7.1(b) 


*No Data 
** Ho Trawl 
--Single nusber indicates surface dissolved oxygen 
(e) = early 


(es) = surface 
(b) = bottom 


10 


Ll 


8.6(8) 9%.6(8) 10.4(e) 


5.0(b) 6.5(b) 


4.5(b) 
. 


7.3(8) 8.6(e) 9%.0(e) 
6.0(b) 7.2(b) 6.5¢b) 
8.3(8) 8.9(8) ** 


7.0(b) 7.8(b) 


2.7(8) 
1.4(b) 


5.7(8) 6.9(8) 
5.0(b) 6.4(b) 


(1) = late 


na 


ee 
16.0 
ae 
an 


4.5(e) 
1.6(b) 
it.i(e) 
6.4(b) 
7.7(e) 


4.5(b) 
ae 


12 


13.3(e) 


7.1(b) 
* 


8.2(8) 
7.3(b) 
9.2(8) 
8.3(b) 


13 


7.0(8) ** 


7.2(b) 
ee 


14 


9.6(8) 


8.6(b) 
. 


7.2(8) 
5.7(b) 
8.2(s8) 
6.7(b) 
6.3(8) 


6.1(b) 
ae 


10.9(e) 

@ 
4.2(8) 
3.2(b) 

11.6(e) 
8.2(b) 
7.8(e8) 


5.6(b) 
ae 


15 


10.8(«) 


9.4(b) 
. 


8 .8(s) 


6.1(b) 
an 


5/86 


9/86(e) 
9 /86(1) 


“ 5 
7 . 
25.2 27.0 
26.2 26.3 
25.6 25.6 
26.7 30.2 
30.3 31.7 
24.8 27.2 
28.2 e 
26.7 0.7 
4.0 36.5 
Wo Data 
"Wo Samples 
(e) * early 


es555% i , Lh rH bt : 


Table XI 


SALINITY (ppt) FOR BACH OTTER TRAWL SAMPLE LOCATION 
1M JAMAIOA BAY 
WOVENDER 1985 TO OCTOBER 1909 


Trews Site 

i : , ‘4 5 6 ? " , 10 it WW F 14 is 

. . ‘ . ‘ ‘ ‘ . . . ‘ ‘ ‘ ‘ . 

.7 26.0 75 *%.5 1.6 26.1 6.2 5.8 8 27.5 5.8 25.0 5.8 8 25.9 75.8 25.9 
»o 4 2 23.4 7.2 27.4 27.0 “%.5 8.5 “Oo 6.0 5.9 861 76.1 24.4 
7 me 6.) “se 65 $57 60 bo 86.3 ao MD UM OSS 25.6 25.6 
“2 4? .7 33.0 n.8 2.2 2.2 ne 6.2 2.7 ».0 no Ww ».6 ».9 
“6 %.0 .5 33.0 n.2 nz NA n> 1.9 no m6 28.9 ».0 sm. = 29.0 
no B.A ».) “5 060OUSlCO KOS b2 6M. “> 0 =64 4.2 24.6 24.1 24.2 
no 86” 0 uo n.6 n.4 n.? n> ND ».7 ».7 ».4 79.8 ».) ».2 
wy. 5 7 7 30.8 7. 06D ne 4.0 no 6 5.2 “6 35.6 35.3 


2 a7. 78.4 mA Cf mA 6 “nA = 33.7 3.7 33.7 33.7 
2A pe 28.2(e) 27.9(e) 97.90) 25.6(e) 26.8€e) 25.3(e) 24.9Ce) 24. 9(e) 25.60e) 26.9(e) 26.7Ce) 27.ACe) 27.5¢e) 
89.0¢0) a8. 98.8(0) $0.2(b) $6.56) a. “e) 87.00) a6.4¢0) 8 25.0») 04.4(0) a. i(b) a7 .4¢0) 27.0¢8) a. (be) 
$1.4¢e) 2.0) 21.040) 21.960 2L.7(e) 2A.2Ce) B.dCe) 39.4¢0) 22.4(@) 29.0(0) $2. Me) 21.90) 
BL.SCb) 21.9%) 21.0(b) 22.00%) B2.1(b) 21.20%) 21.006) 22.20%) 22.0(b) 29.9(b) 29.2(b) 23.10b) 
m0) 4.860 28.9(e) 27.0Ce) 27.-4(e) 27.200) 27.He) 27.90) 27.50) 27.0(e) 27.000) 27.8(e) ** 


} Be 26 .6(6) 08.6(0) 77.A0b) 27.6¢6) 27.206) 27.906) 87 .9C0) a7 0) 277.4(b) 28.0¢6) 27.26) 
oe oe 25.2(e) 25.0(e) ** 23.4(e) ** 24.7(e) ** 
25.0(b) 24.5%) 23.6(b) 24 .6(b) 
39.900) ae ee . 23.0 25.0 5.0 ae ee oe ee oe ee ee oe 
oe oe ae * 4.0 ae oe oe oe oe 6.0 ee ae oe fe 
oe ee o ee 2.0 ” ae ae ee ee oe ae ee ee ee 
ee ae oe oe 27 .0te) ee ae oe oe ae ee ae ee ee ae 
27 .0(b) 
23.02) ** 19.) 19.5(e) 19.6(e) ** oe oe ee oe ee oe oe 19.0(e) ** 
23.6(b) 2h.7(%) 09.608) 22.108) 20.8(b) 
25.7(e) 24.0Ce) 23.7(e) 22.72) ** 21.6(e) 22.i¢e) 20.6(e) 18.7¢e) 18.2(8) ** 18.4(e) 18.9Ce) 19.908) 19. le) 
26.4(b) 27.9¢%) 23.7%) 21.0(b) 22.2¢6) 20.9(b) 19.0(%) 17.4(b) 19.8(b) 20.006) 20.106) 19.7(6) 
27.20) 28.0Ce) 24.4¢e) 25.50) 24.78) ** 24.0Ce) 23.0(e) 22.90) ** 22.40) 23.50) 23. 9e) 24.7Ce) 24.900) 
27.7¢b) 2L.0Cb) 26.2¢6) 26.906) 26.1(0) 25.0(b) 24.5(6) 23.9%) 23.9(b) 23.6(b) 24.4(6) 25.406) 25.706) 
27.He) 27.0Ce) 26.H%e) 26.00e) 25.200) 25.40) 26.00e) 25.2(e) 24. 5¢e) 23.7(e) 29.9) 24.008) 24. 1Ce) 24.50) 25.108) 
2» 27 .6(%) 26.006) 26.6(6) 25.90%) 26.2(6) 25.708) 23.9(b) 24.006) 22.71%) 23.00%) 29.5(b) 23.406) 25.206) 24.900) 
26.Me) 26.2¢e) 26.0fe) 25.2€e) 25. ife) 24.00e) 24.600) 24.210) ** oe 23.ACe) 24.4€e) 24.10e) 24.90) 22. Ke) 
77.10%) 26.5906) 26.008) 25.606) 26.5(6) 25.606) 25.906) 24.9(b) 24.506) 24.5(6) 24.506) 24.906) 25.006) 
ee ae ee oe ee * + * ee ee oe ee ae ee ee 
* Ho Date 
** He Trewl 
le quaber indicetes surface ealinity 
(e) * eurfece (e) = early 
(b) + bette (1) = lete 


~</ 


SSEESsossss 


5 4 
A *e 
24.6 25.6 
24.3 25.0 
27.2 26.0 
33.7 29.6 
29.8 29.0 
25.0 24.3 
28.1 27.6 
30.3 28.2 
33.3 33.0 
e 23.0 
ee ee 
ee ee 
23.4 23.4 
286.0 25.6 
ee ee 
ee ee 
Ca *e 
ee oe 
23.0 ee 
ee ee 
19.8 20.7 
22.9 26.2 
24.2 28.5 
21.6 oe 
ee ee 
"Wo Data 
*%o Seine 
(e) * early 


ssuss° 
> 
ae 


SsSsessss3 
oe oa 


Table XIV 
pl FOR RACH OTTER TRAV, SAMPLE 
LOCATION IW JAMAICA BAY 
WOVENBER 1985 TO OCTOBER 1909 


Trewh Site 
i ? ) “ 5 6 ? a , 10 Li 2 3 14 is 
Bate 
' 11/85 « . ‘ . ‘ . ‘ . . ‘ ‘ ‘ . ‘ . 


42/85 8.7 6.6 6.8 9.0 9.0 9.0 6.9 9.0 6.9 6.9 6.9 6.9 6.9 5.9 8.9 
he 6.6 6.6 6.9 9.4 9.0 9.0 9.2 9.1 9.0 9.1 9.0 9.2 9.1 9.2 9.1 
4/06 8.7 8.7 6.7 8.7 6.7 6.8 6.6 6.6 6.6 6.9 6.6 5.6 6.7 6.7 6.7 
5/6 7 7.6 7.7 7.9 6.1 6.0 6.1 6.1 6.2 6.) 6.0 6.0 7.9 7.9 6.1 
6/86 7.9 8.1 6.1 6.1 6.3 6.1 6.2 6.1 6.2 6.1 6.0 8.1 6.1 6.2 6.2 
6/06 7.8 7.4 7.8 7.6 6.5 7.7 7.5 7.6 7.4 7.3 7.4 7.4 7.4 7.9 7.6 
+ ‘ ‘ ‘ . 7.0 ‘ + ‘ + . . . 

9/7) «607.0 7.0 6.6 6.5 7.3 6.9 6.5 6.6 6.5 6.7 6.6 6.7 6.8 6.6 6.7 
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6.5(6) 7.9¢6) 7.206) 7.206) 7.206) 7.106) 7.206) 7.006) 6.906) 6.806) 6.7(6) 6.806) 6.906) 7.00%) 7.008) 
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3/89 ee ae a] ee B.ite) ae ae ae ee oF ee ee ee ee oe 
7.6(b) 
$/e9 7.Me) ** 7.440) 7.208) 7.908) ** oe oe oe ee ee oe ee 6.018) ** 
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10/89 Ch ee ee ee ee o . . ee ee ee ae ee ee ee 
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*o Trew! 
~-Single queber indicates surface ph only 
(e) ~ eurfece (e) * early 
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Table XV 


pH FOR EACH SEINE SAMPLE 
LOCATION IN JAMAICA BAY 
NOVEMBER 1985 TO OCTOBER 1989 


Seine Site 

2 3 “ 5 
« * * ‘ 
8.7 8.8 8.9 8.9 
8.9 9.1 9.1 9.2 
8.6 8.2 ® ° 
7.9 8.0 7.8 8.1 
8.0 8.3 8.2 8.2 
7.7 7.5 7.4 7.7 
7.5 * * * 
7.0 6.7 6.7 7.3 
7.2 7.6 7.3 7.2 
8.5 8.8 8.6 ee 
ae an ae an 
« ® e ® 
Fol 7.2 7.3 5.9 
7.0 7.0 7.6 7.3 
7.1 7.5 7.6 oe 
6.8 7.0 6.9 6.8 
7.4 6.3 7.4 7.4 
6.8 7.0 7.7 7.3 
. * we * 

Site 1 * Breezy Polat 

Site 2 * DuBois Point 

Site 3 = North Channel Bridge 

Site 4 = Hangar 3B 

Site 5 = Barren Island Marina 

Site 6 = Plumb Beach 
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6/88 7/88 

3.86 1.044 
e 1.798 
5.075 2.03 

5.684 2.90 

7.105 4.466 
6.902 6.699 
4.872 5.461 
5.887 4.669 
6.902 5.481 
5.887 9.947 
-08 7.105 
-812 4.263 
1.45 3.451 
1.74 5.045 
2.03 5.684 


June 1988 to October 1989 


8/88 
-70 
1.044 
1.16 
1.914 
2.088 
1.566 
2.03 
2.32 
2.494 
1.392 
1.74 
1.102 
-986 
1.566 


2.03 


Table XVI 


in Jamaica Bay 
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-42 
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Chlorophyll « (mg/a3) For Trawl Sites 
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12/88 


1/89 


44 
-% 


2/89 3/89 
. * 

* * 

a « 

* o 
36 28 
-20 ‘ 

. . 

. * 

* * 
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. 7 

* ® 

* * 

® ® 
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* No Data 
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52 
64 
-68 
-60 
- 56 
-48 
+72 
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-48 
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Table XVIII 


Total and Fecal Colifore 
Por Each Otter Trawl 
Sample Location in Jamaica Bay 
Fisheries Survey 
June 1968 to October 1989 


Date 1 2 5 4 5 6 7 8 9 10 ll 12 
Total Fecal Total Fecal Total Fecal Total Fecal Total Fecal Total Pecal Total Fecal Total Pecal Total Fecal Total Fecal Total Fecal Total Fecal 


6/88 e bd e e 44 6 0 0 14 = 261 #0 255 78 217 53 22% «= 33 230 9% 211 +O 15%6)=Ss «22 
7/68 M6 OCG? 8 )6122~=C«7#8—isHNRECGa<éaiéié‘7O «Es«d1Dsi«é«iLSSDs«100—sH.—s«s*377s—«éi976 «278 = CON S233) «6th CUTC CCC C*ST’:Céi«‘«L77’:s«sd6b?—s—sCédASAsCDLD 
8/68 54 )UC~<C MLC 333 33 500 «22 .) a) con 890 CON 5400 9200 4700 6100 4300 7300 1066 CON 790 66 44 
9/88 175—C «8 m0) «6100 «5880200 SC s—s«iO 25 0 25 50 50 50 1% 6(«OO 1367 350 100 5O 13 0 38 0 
1o/ea * e e @ e bd @ e i122. (13 1600 400 1300 500 725 250 mc 2300 167 50 « e 56 0 
11/68 425 132 . . * > * . 7 . 800 121 390 132 * . . > * 7 7 167 78 
12/66 C* e e@ bd bd e 4 862000 =«6322:—=C 155) — 500278 =O 278 C8 i* bd e e e « « e « bad 
1/69 . . ” + . 335 #9 78 33 * . * a * +. - 7 * * * 67 44 . 
2/89 . . . + . . . . 56 ll 22 0 +. e . + . * + * * 7 * . 
3/89 . +. 7 * . a 7 . 99 33 ] ] 7 ‘ * 7 ~ ] * 7 * . + * 
3/89 . . . . 4166 1155 1188 99 935 33 . * + + 7 * * ] * + * 7 7 7 
6/89 99 0 30 O22 10% 35 = «677 0 ad ® 275 +88 2442 4&4 253 «(ul e e bd bd e « e bd 
7/69 812 M3 4350 BOP 4466 6670 5467 316 6061 580 * bd 928 M3 667 «0 1160 67 bl « 638 «(OO 1189 0 
seo ti* « 603 («iO 4158 6 1996 6 804 276 402 0 2479 276 4066 138 7772 138 603 69 £304 0 603 69 
9/89 1218 0 1073 0 1350 0 “4 C«*O “8B C«*O 113, @3 2103 71 3000 0 e e e bl 91 #3418 #$@W2 «=O 
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Pecal Total Pecal Total Fecal 


o 199 56 67 2 
78 (966s 266733167 
44 1077 699 855 344 
150 88 100 125 150 
o 4460 60 * * 
. lll 2 * * 
. o . * . 
e * * , . 
. * ® 2 o 
. . o ® o 
> ae. @ 
22 «539 «209 «3102 ‘1001 
319 5975 3393 3364 145 
0 1762 138 737 «0 
o 0 * * 
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Jamaica Bay Mean Length 


15.63 cm 
2.09 cm 
18.34 cm 
16.07 cn 
10.97 cu 
10.4lcm 
8.89 cm 
11.04 cm 
37.07 cu 
12.66 cn 
4.05 cm 
lil. op 
16.43 cn 
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Comparison of Mean Lengths of Fish Captured by Otter Traw)l 
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Weakfish 


Spotfin Butterflyfish 
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Cunner 


Windowpane 

Winter Flounder 
Planehead Filefish 
Northern Puffer 


American Sadlance 
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Jamaica Bay Mean Length 
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7.5 ou 

4.55 cn 
9.7 oa 
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11.97 ca 
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6.2 cm 
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6.55 ca 
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17.13 cm 
6.48 cn 
13.9 ca 
12.23 ca 
5.95 cn 
9.7 oe 

9.5 ca 

10.35 ce 
27.33 op 
14.85 ca 
24.09 

19.76 cm 
4.15 cn 
4.15 cn 


of Fish Captured by otter Trawl 
and Gill Net in Jamaica Bay with Adult Mean Lengths 

of the Same Spec 
December 1985 to October 1986 
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Otter Trawl Operation [From Royce, 1984] 


Figure 5 
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Diagram of a gill net when set. At right, 2 caprured (“gilled”) fish. Source: RICKER. 
W.E.. ed. 1971. Methods for Assessment of Fish Production in Fresh Waters. IBP 
Handbook No. 3. Blackwell Scientific Pubi., Oxford, England. 
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Seine Operation [ From Ricker, 1971] 
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Figure 14 
Seasonal Average Dissolved Oxgen 


for Gill Net Sites 
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Figure 16 
Seasonal Average Dissolved Oxygen 


for Heach Seine Sites 
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Figure 22 
Catch Percentage for 6 Species 
of Finfieh by Will Net in Jamaion Hay 
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Figure 23 


Percentages of 4 Species of Finfish 
Captured by Otter Trawl 
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Seasonal Average Salinity 
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Figure 26 


Seasonal Average Salinity 
for Seine Sites in Jamaica Hay 
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